diarrheas worldwide, affecting persons of all ages in both industrialized and developing nations (2) . In tropical countries, Campylobacter-associated diarrhea is a major health problem among children (7) . In clinical laboratories, a definitive diagnosis of Campylobacter sp. infection normally requires 3 days by bacteriological and biochemical procedures. A rapid enzyme-linked immunosorbent assay has been used to detect Campylobacter-specific immunoglobulin A (IgA) in sera, urine, and stool extracts (3) . Western blotting (immunoblotting) techniques have also been used to demonstrate Campylobacter-specific antibodies in sera and stool specimens from patients (5, 8) . The current study was undertaken to investigate the usefulness of Western blot analysis of urine specimens for early and rapid diagnosis of Campylobacter infection.
Study participants were Indonesian children who had been hospitalized because of acute diarrhea. Fecal specimens were obtained from the patients on day 1 of hospitalization and cultured for Campylobacter spp. by bacteriological techniques. Urine was obtained from each Campylobacter culture-positive patient during the acute phase of illness (4 to 8 days postonset) and during convalescence (11 to 18 days postonset). Control urine specimens were obtained from healthy Indonesian children of approximately the same age. Species identification of Campylobacter isolates was based on growth at 42°C, hippurate hydrolysis, and susceptibility to nalidixic acid and cephalothin. Isolates were serotyped by the slide agglutination technique (4).
Western blotting was done with protein preparations of Campylobacterjejuni and C. coli. Cells were sonicated and electrophoresed on sodium dodecyl sulfate-polyacrylamide gels as described previously (9) . Protein concentration was determined by the Bio-Rad (Richmond, Calif.) protein assay. After electrophoresis, proteins were transferred to a polyvinylidene difluoride membrane (Millipore, Bedford, Mass.) and immunostained as described previously (9) .
A chemiluminescent substrate was compared with chromogenic substrates for sensitivity in a Western blot assay. Limited quantities of urine did not permit both IgA antibody * Corresponding author.
titer determinations and comparisons of substrates. Therefore, evaluations of substrates were performed with serial dilutions of C. coli and mouse anti-C. coli serum. Strips with antigens in triplicate were incubated with mouse anti-C. coli serum and then peroxidase-conjugated goat anti-mouse IgG and IgM and developed with one of three different substrates: tetramethylbenzidine (TMB; Kirkegaard & Perry) for 3 min, 4-chloro-1-naphthol (Kirkegaard & Perry) for 20 min, or enhanced-chemiluminescence (ECL) reagents (Amersham, Arlington Heights, Ill.) for 1 min. The ECL strips were exposed to X-Omat AR films (Kodak) for 10 s, and the films were developed in a Kodak X-Omat M20 Processor. The TMB and 4-chloro-1-naphthol membrane strips and films for ECL were scanned by UltraScan XL laser densitometer (Pharmacia LKB, Piscataway, N.J.).
For titration of urine by ECL, antigen strips were incubated with serial twofold dilutions of a urine specimen and then incubated in a 1:1,000 dilution of peroxidase-conjugated goat anti-human IgA (Kirkegaard & Perry) prior to detection by ECL. A specimen was considered positive for Campylobacter-specific IgA by demonstrating binding of a 1:2 or greater dilution of urine to all three common Campylobacter antigens (18, 43, and 62 kDa). Titers were expressed as the reciprocal of the highest dilution of urine that yielded reactivity.
All of the six Campylobacter isolates were identified as C. jejuni, but only three were of an identifiable Lior serotype (Table 1) . Urinary IgA specific for three common antigens of Campylobacter spp. (18, 43, and 62 kDa) was detected by Western blotting of acute-phase specimens from all Campylobacter-positive patients (Fig. 1 ). Controls and convalescent-phase specimens were negative. The 43-and 62-kDa antigens may represent the major outer membrane protein and immune dominant flagellar protein, respectively. The molecular weights of these antigens were similar to those reported previously (1, 6). The 18-kDa antigen (Fig. 1) may be related to the 14.5-kDa antigen detected in stools of Campylobacter-infected patients (8) .
The Campylobacter-specific IgA titers in this assay ranged from 2 to 8 ( Table 1 ). The highest level of IgA was detected on day 4 postonset, and by least-squares regression, titers were estimated to decrease to undetectable levels by day 9 Campylobacter-specific IgA developed earlier and decreased more rapidly in Indonesian children than in American adults (3) may be due in part to the relative likelihood of previous exposure of the Indonesian children. The ECL indicator was about 10-fold more sensitive than 4-chloro-1-naphthol; however, it was as sensitive as TMB, on the basis of Western blot patterns (Fig. 2) 31, 1993 on August 27, 2017 by guest http://jcm.asm.org/ Downloaded from children is 1 week postonset of diarrhea, and (iii) since the highest antibody titer detected was on day 4 postonset (the first day urine samples were available in this study), detectable levels of urinary IgA are probably present even earlier.
Further investigation is in progress to assess the sensitivity and specificity of the assay and its further adaptation to a rapid flowthrough membrane assay format.
